Abstract -Chromosomes of the Formosan striped squirrel Tamiops maritimus formosanus were analyzed with conventional and silver staining and G-and Cbanding technique. The diploid chromosome number (2n) and fundamental autosomal arm number (FN) were 38 and 68, respectively. Karyotype consisted of seven pairs of metacentrics (nos. 1-7), nine pairs of submetacentrics or subtelocentrics (nos. 8-16), two pairs of acrocentrics (nos. 17 and 18), a medium-sized submetacentric X chromosome, and a small acrocentric Y chromosome. All autosomes and the X chromosome carried centromeric constitutive heterochromatin, but the Y chromosome was entirely euchromatic. In the short arm of no. 17 chromosomes, the prominent satellite structure with its long stalk, which corresponded to the nucleolus organizer region (NOR), was observed, suggesting that it could have been shared with other squirrel species through the evolutionary process.
INTRODUCTION
Squirrels belonging to the genus Tamiops are distributed in the northeastern part of the Indomalayan regions (NOWAK 1991; CORBET and HILL 1992) . This genus had been considered a subgenus of the genus Callosciurus before (e.g., MOORE 1959), but was distinctly established by MOORE and TATE (1965) . On the basis of several morphological characteristics, it was described that this genus consists of four species: T. mcclellandii, T. rodolphii, T. swinhoei, and T. maritimus (MOORE and TATE 1965) . However, CORBET and HILL (1992) pointed out that these species are difficult to clearly define, and that this arrangement performed by MOORE and TATE (1965) should be regarded as a tentative hypothesis. Thus, the classification of the genus Tamiops is still obscure. When we attempt to classify such controversial mammalian group, the chromosomes often provide useful information (e.g., OSHIDA et al. 1992 OSHIDA et al. , 2000 NAGAMACHI et al. 1996; KAWADA et al. 2001) . However, the chromosomal data of Tamiops species have been never reported up to this time. In the present study, the chromosomes of the Formosan striped squirrel Tamiops maritimus from Taiwan were preliminary analyzed with routine cytogenetical techniques. This species is distributed in eastern and southern China, Vietnam, Laos, and Taiwan (CORBET and HILL 1992) . MOORE and TATE (1965) described that this species includes subspecies T. m. maritimus, T. m. monticolus, T. m. hainanus, and T. m. moi , and regarded the Taiwanese form as T. m. martimus which also occurs in southern China. However, recently the Taiwanese form is often treated as an endemic subspecies to Taiwan, T. m. formosanus (e.g., YU 1996) . Therefore, in the present paper, this subspecific classification was tentatively employed.
We here present the detailed cytogenetical characteristics of Tamiops maritimus formosanus, and briefly discuss the comparison between chromosomes of this squirrel and those of other squirrel species reported previously.
MATERIAL AND METHODS
A male Tamiops maritimus formosanus was captured in Tataja, Nantou, Taiwan. Chromosomal preparations were made from the bone mallows according to our routine air-drying method. For these preparations, the conventional Giemsa staining was carried out. In addition, to characterize each chromosome, GTG, CBG, and Ag-NOR staining were performed according to routine cytogenetical techniques (SEABRIGHT 1971; SUMNER 1972; Howell and BLACK 1980) .
RESULTS
The number of metaphase plates of Tamiops maritimus formosanus examined in the present study is shown in Table 1 . This squirrel had the diploid chromosome number (2n) of 38 and fundamental autosomal arm number (FN) of 68. The autosomal complement in the karyotype comprises seven pairs of metacentrics (nos. 1-7), nine pairs of submetacentrics or subtelocentrics (nos. 8-16), and two pairs of acrocentrics (nos. 17 and 18). The X was a medium- Conv., conventional staining; G, GTG staining; C, CBG staining; Ag, Ag-NOR staining. sized submetacentric and the Y was a small acrocentric chromosome (Fig. 1a) All chromosomes except the small-sized autosomes (nos. 7, 16, and 18) and the Y chromosome could be precisely identified on the basis of their unique G-banding patterns (Fig.  1b) . Although the G-banding patterns of nos. 7, 16, and 18 chromosomes and Y chromosome were too obscure to apply to the identification of each chromosome, the conventional Giemsastained karyotype was clear enough to identify these small-sized chromosomes (Fig. 1a and b) . In the short arm of no. 17 chromosomes, a typical satellite with long stalk was observed (Fig.  1a) , and this region essentially corresponded to NOR detected with silver staining (Fig. 2) . The C-banded karyotype is shown in Fig. 1c . All autosomes and the X chromosome carried centromeric constitutive heterochromatin (C-heterochromatin), but the Y chromosome was not darkly stained at all.
DISCUSSION
Tamiops as a subgeneric lank had been placed in the genus Callosciurus before (ELLER-MAN 1940; SIMPSON 1945; MOORE 1959) . However, based on some morphological characteristics of the skull, MOORE and TATE (1965) established Tamiops as a distinct genus. All diploid chromosome numbers of five Callosciurus species reported heretofore were 40 (YONG et al. 1975; OSHIDA and YOSHIDA 1994; OSHIDA et al. 1996a) , while, in the present study, that of Tamiops was 38, suggesting that Tamiops could differ in karyosystematics from Callosciurus species. Moreover, although it was reported that the G-banding patterns of Callosciurus species have been significantly conserved even between different species (OSHIDA et al. 1996b) , the G-banding pattern of Tamiops examined here was obviously different from those of Callosciurus described previously (OSHIDA and YOSHIDA 1994; OSHIDA et al. 1996a) , suggestive of no close relationship between these genera. Accordingly, our present results would efficiently support the classification of MOORE and TATE (1965) .
In the C-banded karyotype (Fig. 1c) , the Y chromosome appeared to be entirely euchromatic. Mammalian Y chromosomes usually contain a large quantity of heterochromatin, although C-band negative Y chromosomes are known in several mammalian species (e.g., LYA-PUNOVA et al. 1980; RUBINI and FONTANA 1988; OSHIDA et al. 1992) . So, the C-band negative Y chromosome is one of features in the karyotype of T. m. formosanus.
Chromosome no. 17 of T. m. formosanus carried a typical satellite structure with long stalk on its short arm (Fig. 1a) . The satellite and its stalk corresponded to the NOR (Fig. 2) . The remarkable satellites or secondary constrictions with NORs have been detected on the karyotypes of various squirrel species: e.g., Callosciurus prevostii (YONG et al. 1975; OSHIDA and YOSHIDA 1994) , Petaurista petaurista (YONG and DHALIWAL 1976; OSHIDA et al. 1992) , and Pteromys volans (OSHIDA and YOSHIDA 1996) . In the sciurids, the phylogenetic origin of the structure such satellites or secondary constrictions is unknown as yet, however, they could have been conservatively shared with several squirrel genera through their karyotypic evolutionary process, and would be useful cytogenetical marker for investigating the karyotype evolution and phylogenetic relationship of squirrels. 
